Objectives: The Brazilian constitution guarantees the right to health, including access to medicines. In May 2004, Brazil's government announced the "Farmácia Popular" Program (FPP) as a new mechanism to improve the Brazilian population's access to medicines. Under FPP, a selected list of medicines is subsidized by the government and provided in public and private pharmacies. The aim of this study is to describe the historical stages of the FPP and to identify associated changes in the geographical accessibility of medicines through the FPP over time. Methods: It was performed documentary review and an ecological study assessing program coverage in terms of number of facilities and a FPP Pharmacy Facilities Density (PFD) index at national and regional levels from 2004 to 2013, using the FPP database. We used geographic information system mapping to depict a pharmaceutical facilities density (PFD) index at the municipality level on thematic maps. Conclusions: There has been a substantial increase in the number of pharmacies participating in the FPP over time. This has led to greater program coverage and has potentially improved access to FPP medicines in the country. Nevertheless, disparities in pharmacy coverage remain among the regions.
Introduction
Equitable access to health care and medicines is a challenge worldwide. The World Health Organization (WHO) considers equitable access to safe and affordable medicines as vital to achieving the highest possible standard of health for all [1] . In the Latin America and Caribbean (LAC) region, health expenditures are estimated to account for more than one-third of all household expenditures [2] , of which a large proportion is dedicated to medicines. The high prices of medicines and the need for high out-ofpocket payments by patients represent important barriers in their access [3] .
A government subsidy system is one method to expand access to medicines in a sustainable way. In Brazil, total expenditures on health services accounted for 5.5% of the Gross Domestic Product (GDP) and total expenditures on medicines accounted 1.9% of GDP in [4] . Data from the most recent household expenditures survey shows that health is the fourth most important expenditure category, after housing, food and transportation; medicines accounted for about 47% of total household expenditures on health, with higher expenditure burden among the poorest [5] .
Non-communicable diseases (NCDs) are the leading causes of death in the world, responsible for 63% of the 57 million deaths that occurred in 2008. The majority of these deaths, were attributed to cardiovascular diseases, diabetes, cancers, and chronic respiratory diseases [6] . NCDs are also the leading causes of premature death and illness throughout the Americas [7] . In Brazil, 72% of deaths in 2007 are attributed to NCDs, with heart disease being the leading cause [8, 9] . About 12.2% of all hospitalizations not related to pregnancies and 15.4% of all hospital costs in the period 2008-2010 could be attributed to diabetes. Control of NCDs continues to be one of top health priorities in Brazil, addressed through a set of integrated policies [8] . Access to and appropriate use of medicines are crucial for controlling NCDs, especially hypertension and diabetes, contributing to improved health outcomes and quality of life.
Governments or third-party payers subsidize medicines when they pay a percentage of the cost, with patients responsible for the remained. One important question that arises regarding the effect of medicine subsidies is whether subsidies increase overall access to medicines for all population segments. Currently, there are few studies conducted in LMIC that attempt to address this critical question. Most existing studies have weak designs and limited analytic scope. Lack of knowledge about the effectiveness of subsidy policies in low and middle-income countries (LMICs) presents a barrier to [10] .
In Brazil, access to health care, including access to medicines, is a citizen's constitutional right and the government's responsibility. The Brazilian health system, known as SUS (Unified Health System-"Sistema Único de Saúde"), is organized by the principles of universal coverage, management decentralization, health assistance integrity, and community participation [11] .
The National Health System consists of a tax-funded public sector, where care is offered free of charge to the entire population, and a private sector, comprising diverse prepayment mechanisms such as health insurance and out-of-pocket financing. Private sector health facilities and practitioners also provide health services under contracts with the government [12] .
Before 2004, medicines in Brazil were obtained through two pathways, either free in public health care facilities or paid out-of-pocket in the private sector (retail pharmacies). In May 2004, Brazil's government announced an additional mechanism to improve the Brazilian population's access to medicines [13] . The policy called "Farmácia Popular do Brasil" Program (FPP) specified a list of essential medicines to be subsided initially in by the government and supplied in public pharmacies; some years later, this program was expanded to contracted private pharmacies.
Brazil has historically exhibited important regional socioeconomic and health system disparities ( Table 1) in terms of social indicators and urban infrastructure [14] . The lower reported prevalence of hypertension and diabetes may be attributed in part to lower diagnostic capacity.
Marked geographic inequalities in access to health services and health outcomes are also present; while the prevalence of morbidity is inversely proportional to household income per capita and thus higher in the North and Northeast, the rate of health services use in those regions is lower [15] . This paper was developed under a broader study denominated Impact of consecutive subsidies policies on access to and use of medicines in Brazil (ISAUM-Br Project) [16, 17] . The main project goal is to evaluate the impact Brazilian subsidies policies "Farmácia Popular" Program (FPP) in its four consecutive phases on access and use of medicines. This paper describes the "Farmácia Popular" Program (FPP) in its four consecutive phases and the changes in coverage and geographic scope of the program that have occurred over time. Understanding the geographic impacts of these changes in Brazilian medicines subsidy policy will increase knowledge about whether large government subsidies for specific categories of medications can reduce disparities in access.
Methods
It was performed a documentary review of the FPP from 2004 to 2013 and an ecological study that assessed coverage in terms of the number of participating facilities and a Pharmacy Facilities Density (PFD) index at national and regional levels, using data from the FPP and the Ministry of Health.
The documentary review intended to describe the FPP and its stages of implementation according to official regulations, including technical changes in the program. We performed a search of documents in "Saúde Legis"-a database containing all legislation related to health in Brazil-and the Brazilian Ministry of Health website, that contains all technical guidelines formulated at the federal level. The keywords used were "farmácia popular" or "farmacia" AND "popular" from January 2004 to January 2013. All documents concerning "Farmacia Popular" regulations were included, and exclusion criteria do not apply.
In order to identify changes in geographical coverage of the FPP program over time, three indicators were used: number of facilities; percentage of municipalities covered (i.e., municipalities with one or more pharmacies in the FPP); and Pharmacy Facilities Density (PFD, number of pharmacies affiliated with the FPP per 100,000 inhabitants). These measures were applied separately for public and private pharmacies. These indicators were calculated for the population of Brazil as a whole, for each region, and by municipality size, which was considered as a proxy for urban/rural, considering small municipalities (rural) as those with 20,000 inhabitants or less and medium/large municipalities (urban) as those with greater than 20,000 inhabitants. Additionally, geographic information system mapping was used [18] pharmacies; in 2009 the medicines list (Additional file 2) was expanded and some administrative requirements changed; and in 2011, medicines for diabetes and hypertension started to be fully subsidized. The medicines list covered also changed over time, becoming broader and covering more diseases. Three modalities of "Farmácia Popular" are concurrently in place at this time: FPP in public facilities; AFP in accredited private retail pharmacies; and SNP which covers a subset of medicines targeting relevant chronic diseases that are dispensed to patients with no co-payment in both the FPP and AFP. These modalities are described below. In 2004, Brazil's government announced "Farmácia Popular do Brasil" (FPP) a new mechanism to improve the Brazilian population's access to medicines [13] . This policy specified a list of medicines to be subsided by the government and supplied in public pharmacies and it was especially aimed at low income people covered by private health care insurance, since in Brazil, few private insurance programs include outpatient medicines as a benefit [19] . Considering the size of Brazil, the total number of pharmacies was low, especially in the north and northeast regions.
The FPP, initiated in May 2004 involved a public network of facilities such as university hospitals and NGOs that were coordinated by the Oswaldo Cruz Foundation (Fiocruz) on behalf of the Ministry of Health (MoH) and developed through partnerships with states and municipalities [13] . The project to install a "Farmácia Popular" facility is standardized and includes minimum infrastructure requirements, human resources (quantity, qualification, and uniform), and equipment. The federal government, through Fiocruz management, is responsible for funding infrastructure and maintenance, including training, employee payment, and purchase of medicines [19] . The sale price of medicines, which means the price paid by the patients, in these pharmacies is established by the federal government and comprises the medicine value, purchased through open bidding, plus the pharmacy operating costs [19] .
In March 2006, the government expanded this policy to include retail pharmacies in the private sector [20] . Under this policy, 90% of the reference price of a limited list of medicines would be subsided by the government in private pharmacies, with the remaining paid by the consumer [21] . Prices paid by patients varied depending on the relation between the reference price (RP) (established by the MoH for each medicine) and its selling price (SP). If the SP is lower than the RP, the government pays 90% of the SP. If the SP is equal to or greater than the RP, the government pays 90% of the reference value [17] .
The AFP Phase I was implemented through partnerships with private retail pharmacies, but with a limited set of the medicines than available in the public sector program [21] . This allowed rapid expansion of the number of establishments, enabling wider program coverage, from around 3,000 pharmacies in 2006 to 6,500 in 2008 ( Table 2 ). The management is carried out directly by the Department of Pharmaceutical Services/Office of Science Technology and Strategic Resources-Ministry of Health (Departamento de Assistência Farmacêutica/ Secretaria de Ciência Tecnologia e Insumos estratégi-cos-Ministério da Saúde-Brasil-DAF/SCTIE/MS). The minimum requirements for the establishments, which included sanitary authorization of operation, presence of a technically responsible pharmacist, fiscal capability, and infrastructure for a computerized system) were requirements for accreditation of the participating private pharmacies [21] . In April 2009, the government expanded the list of medicines while retaining the same degree of subsidy as FPP under a program named "Aqui Tem Farmácia Popular" phase II (AFP-Phase II) [22] . The expanded list contains medicines for hypertension, diabetes, and contraception [23] . In 2010, the list was further broadened to include medicines for rhinitis, asthma, Parkinson disease, osteoporosis, glaucoma, and adult diapers [24] . In the AFP Phase II, reorganization included changes in the methodology for accreditation, changes in the computerized system, and greater accuracy in MoH payment to retail pharmacies [22] . The number of establishments reached 25,120 in 2012, covering 63.4% of Brazilian municipalities, but with higher coverage in the medium/large municipalities (84.0%) compared to small municipalities (54.6%) ( Table 3) .
Advertising of the program is standardized by the government and visual inspection of the retail pharmacy facilities is mandatory [25] . Display of an easily visible document (such as a chart) containing the medicines list and corresponding price list is required for pharmacies in the program [26] . During these successive policies, a physician prescription has always been required for dispensing even for OTC medicines.
The "Saúde não tem preço" (SNP, Health Has No Price) program, which began in February 2011 granted 100% subsidy (i.e., no patient copayment) under the Farmácia Popular program for medicines used to treat diabetes and hypertension [23] . It was implemented in both public and private pharmacies that were already enrolled in the FPP or AFP under the previous policies. In June 2012, medicines indicated for asthma treatment were also included [27] .
The number of pharmacies under the programs has increased over time (Table 2 ). In the public sector FPP, the largest growth was between the implementation in 2004 (27 facilities) and 2009 (530 facilities), when investment in developing additional public pharmacies stopped. The private sector AFP has a greater number of pharmacy outlets compared with the public program. It started with 2955 accredited facilities in 2006 and by the end of the study period (2013), the number was over 25,000 (Table 2) .
Considering coverage in terms of the number of municipalities with at least one participating private pharmacy, the AFP began with 7% of overall national coverage; this rate was higher in the Southeast (13.2%) and lower in the North (2.2%) regions, and concentrated in the medium/ large municipalities all regions (Table 3 ). After initiation of AFP Phase II in April 2009, coverage grew rapidly to 40.5% of municipalities, or six times greater than in 2006. This growth was intensified by the 2011 SNP policy which made medicines for diabetes and hypertension available free of charge in all regions. By 2012, the AFP program covered 63.4% of municipalities, nine times the coverage in 2006; however, despite recent growth in the North (Growth Index=13.1) and Northeast (16.8), coverage remains less than 45% in these regions (Table 3) . Municipalities under 20,000 inhabitants present a Growth Index of 78.9, having started with very low coverage (>1.0%) and achieving 54.6% coverage by 2012.
Considering the number of participating facilities available per 100,000 inhabitants (Table 4) (Table 4) ; however, penetration of the program remains higher in the South and Southeast. The thematic maps (Figure 2 ) illustrate the changes in the Farmácia Popular Program coverage between 2006 when the program began and 2013, the last year of data available. There has been substantial increase in the number of participating pharmacies, which has enormously improved geographic access to medicines through this program.
Discussion and conclusions
Farmácia Popular is an important innovation in Brazilian public medicines financing. Previous government financing models did not include patient copayments, with medicines provided free-of-charge in public health care facilities. Stakeholders in the national policy process have long argued the advantages and disadvantages of introducing patient copayments, in light of other access to medicines initiatives [28] . To understand the extent to which the Farmácia Popular has achieved its goals of improving access to medicines for its target population and contributed to better health status, it is important to produce empirical evidence that can enlighten this debate.
It is estimated that 90% of the population uses SUS to access health care, but 61.5% people use SUS and other private services and 8.7% did not use SUS [29] . Nevertheless data from PNAD National household Survey) pointed that the Unified Health System (SUS) was responsible for 56.7% of all healthcare, being 61.3 of outpatient medical consultations in 2008 [30] .
Utilization depends on household affordability and type of health care needed; According to PNAD 2003 and 2008, there was a reduction in SUS health services utilization associate to an increase of education and income level. In the 1rst quintile of income 88.5% are SUS users, only 20.2% are SUS users in the 5th quintile [30] . The poorest segment of the population always use SUS, while wealthier individuals are likely to use the public sector only for hospitalization or other high cost care. Farmacia Popular Program targets diseases that are sensitive to primary health care as well as low-income patients, but with some ability to pay for medicines. In this sense, it expected that by increasing the Farmacia Popular coverage would increase the access to medicines for non-SUS users [31] . Unfortunately, there was not information from scientific literature describing the profile of Farmacia Popular users in terms of source of health care after AFP intervention. Previous data showed an important proportion of prescription from SUS in FFP [31] . The increase of Farmacia Popular Program coverage in a relatively short period was only possible through a partnership with the private sector in 2006 and with continuous government investments over time on retail pharmacies, which increased the coverage capacity and geographic distribution of the program. Despite its growth, there must be a stronger consideration of equity in the next stages of FPP expansion, in order to not continue the geographic inequalities observed [31, 32] . Although an geographic disparity, with a greater coverage in wealthier geographic regions, it was reducing overtime and this inequality does seem to be so marked as the one reported in South Africa [33] , where two provinces met the 1 per 10 000 benchmark for community pharmacies. In addition, the financial sustainability of the program in the private sector should be considered [28] , especially in light of the parallel program in public SUS health facilities, since the related dispensing costs are lower in the public sector and the coverage is higher [28, 34] .
The rapid grow of the "Farmácia Popular" Program in the private sector after the Health has no Price program was implemented in 2011, which provided zero copayment for important categories of medicines, is probably due to low efficiency of the public facilities in terms of medicines availability and quality of pharmaceutical services, including waiting times in the pharmacy [35, 36] .
Participation in large and mid-size municipalities has grown rapidly in the North, although disparities in coverage between regions still exist. Lately, the smaller municipalities have exceeded the larger in terms of participating pharmacies per 100,000 inhabitants. It is important to understand the reasons for differential growth and implement programs to stimulate growth in poorly covered municipalities, states, and regions in order to achieve adequate distribution of pharmacies according to population need. Lately Brazil is incentivizing the expansion of APF in the municipalities included in the "Brazil without Extreme Poverty" ("Brasil sem miséria") [37] in an effort to reduce disparities in the country.
The main limitations of this study include the following aspects. The number of participating pharmacies in a geographic area does not represent the actual number of patients covered, since municipalities with a small population might have a large area, although the two numbers should be correlated. There is no data on the socioeconomic characteristics of patients using FPP services, limiting inferences regarding equity; however, differences in regional socioeconomic status are well known and municipality size differences are a reasonable proxy for urban/rural differences. We have no data on sales volumes by region or municipality size, which might influence decisions by pharmacies to participate in the FPP.
The results indicate that the FPP succeeded in increasing geographic coverage. There have been dramatic increases in FPP coverage in most regions between 2006 when the private pharmacy component started and 2013, but pharmacies remain unequally distributed across geographical regions. Specifically, the wealthy areas in the South and Southeast have higher coverage, with lower coverage mostly in the North and Northeast, areas with the most need for access to medicines, health care, and other basic services such as potable water and sanitization. Increases in program growth in small municipalities indicate some reduction in disparities within the regions. Despite the fact that only a limited number of medications are covered in AFP, the program is an important achievement since the therapeutic categories covered treat highly prevalent diseases.
The growth in the number of participating pharmacies over time has largely mirrored the phases of the FPP. Longitudinal patient-level studies are needed to understand whether these increases in geographic access have been mirrored by improvements in access to and continuity of care, as well as reductions in socioeconomic disparities in access to appropriate pharmaceutical care. This paper is the first under the ISAUM-Br Project-a study that intend to describe the impact of the subsidize medicine policies in Brazil [17] . Other aspects of the "Farmacia Popular" Program such as medicines prices, medicines utilization, proportion of days covered as a proxy of adherence to the program, health care utilization (hospitalizations) will be explore in future research papers. 
